A sample of 160 hospitalized, acute myocardial infarction patients and 138 individuals who died prior to hospitalization from acute coronary heart disease were studied to determine the incidence and duration of prodromal symptoms and action taken to cope with the symptoms. Seventy percent of the in-hospital subsample (IHS) and 64% of the out-hospital subsample (OHS) reported prodromata. The OHS reported a significantly longer median duration of symptoms than the IHS (29 versus 10.5 days). Sixty-seven percent of the IHS reported new or accelerated anginal symptoms as the most frequently occurring symptom, in contrast to 35% for the OHS. Twenty-seven percent of the IHS and 36% of the OHS consulted a physician about symptoms. Individuals in both subgroups, especially chronically diseased patients, considered their symptoms manageable. Likewise, when contacted, their physicians may have viewed these symptoms as manageable. Patients with a high risk of myocardial infarction and sudden death were significantly more likely to have consulted physicians during the prodromal phase than low-risk patients. A clearly delineated prodromal syndrome is needed so that both lay and medical communities can effectively respond to and intervene during the prodromal phase of acute myocardial infarction and sudden cardiac death.
AS ONE POSSIBLE POINT OF INTERVENTION
in acute myocardial infarction and sudden cardiac death, prodromal symptoms which often precede these events are increasingly being investigated.'-' Two-thirds of those who die suddenly or are hospitalized for an acute myocardial infarction have prodromata or a health deviation, which, in retrospect, heralded the acute and sometimes fatal episode. In order to assess the use of prodromal symptoms as a means of intervening to prevent acute cardiac events, to hasten placement of stricken individuals in definitive care facilities, and to reduce out-of-hospital mortality, a study of the nature, duration, and course of prodromal symptoms was undertaken.
The purpose of this study was to elucidate the incidence and duration of prodromata of acute coronary events for a group of patients hospitalized with an acute myocardial infarction and for a group of individuals who died prior to hospitalization whose cause of death was acute coronary heart disease (CHD). In addition, attention was given to predisposing factors of prodromata and action taken to control, alleviate, or modify the course of the symptoms.
Specific attention was paid to individuals who sought medical care for their prodromal symptoms since, in terms of medical intervention, they represent a group for whom intervention may have affected the outcome of the acute event.
Methods
The method of case selection has been described in detail elsewhere.5 Briefly, residents of 25 census tracts in southeastern Montgomery County, Maryland, who died of cardiovascular disease outside of a hospital or who were hospitalized at the study hospital with an admission diagnosis of acute CHD were screened to represent the universe for the two subsamples. Additional criteria for inclusion were: age, 35-75 years; no complicating malignant disease, pulmonary or renal insufficiency, or other debilitating illness.
A diagnosis of acute myocardial infarction was based on a combination of three factors: a compatible clinical history, characteristic electrocardiographic changes of acute infarction, and a characteristic increase in appropriate serum enzyme determinations.
Patients were interviewed as soon as possible after hospital admissionusually within 48 hours; spouses and other informed witnesses were also questioned, whenever possible, and these sources were used exclusively for the 21 (13%) patients who died before they could be questioned directly. The interviews with informed witnesses in this latter group and for the out-hospital subsample were made 4-6 weeks after death.
The out-hospital subsample was obtained from a monthly review of all deaths of county residents, including those who died outside of the county. Initially, information from the medical examiner and/or the patient's physician was obtained for background information, confirmation of the diagnostic impression, and exclusion of questionable cases. Previous hospital records, electrocardiograms, and any other pertinent information were obtained from other medical sources. During the study period, 147 people died outside of a hospital and met all criteria for inclusion in the study.
Complete data were collected on 138 (94%) of them. The next-of-kin of four persons refused to cooperate in the study, and insufficient data were collected for five others. All persons studied, with the exception of five cases, met the criteria of sudden death adopted from Kuller, Lilienfeld and Fisher" of death within 24 hours from acute onset to death and ability to function in the community for more than 24 hours prior to death; for the other five cases death occurred after 24 hours.
The interview format for the two subsamples was identical. A focused interview was used to obtain information about each patient's health status and functional classifications prior to the acute event, the presence and duration of prodromal symptoms, any action taken in response to the prodromal symptoms, and the events and circumstances of the acute episode. Functional classification was determined according to New York Heart Association criteria.9 All interviews were conducted by the authors (Alonzo and Simon), usually as a pair.
Three statistical tests were utilized in the analysis of the data. The Difference in Proportions Test10 was used for 2 X 2 tabular comparisons; Chi-square,`for 2 X n comparisons; and the Median Test," for comparisons of median prodromal duration.
Results
Prodromata were defined as a constellation of new symptoms, a sign of a health deviation, or a worsening or change in a stable pattern of symptoms or signs that occurred in proximity to the acute cardiac event and were enumerated by the patient and/or informant(s) as being a significant deviation from the normal or usual health status. This definition is similar to that employed by Kuller et al. 12 and Solomon.' The duration of prodromata was recorded from the initial symptomatic manifestation to the onset of the acute illness. Seventy percent (112/160) of the in-hospital subsample (IHS) experienced prodromal symptoms and 64% (88/138) of the out-hospital subsample (OHS) reportedly experienced such symptoms. To evaluate the influence of selected background factors on prodromal incidence, table 1 presents incidence by sex, age, education, and functional classification.9 In general, there were no significant relationships between these variables and the incidence of prodromata within each subsample nor did they consistently account for differences between the subsamples. However, two trends are noteworthy: For the IHS, lack of a college education was the only factor significantly related to the occurrence of prodromata; in both subsamples, female, more diseased, and less educated patients tended to report a greater incidence of prodromata. Table 2 presents median prodromal phase duration by sex, age, education, and functional classification. The IHS reported a median prodromal period of 10.5 days while the OHS reported a significantly longer median prodromal duration of 30 days. Although various trends in prodromal phase duration are suggested by table 2, none is significant. The duration of prodromata for the IHS was greatest among males and younger (35-55 years) and less educated individuals; the OHS demonstrated the opposite trend for males and the same association with age.
Prodromal Duration

Prodromal Symptoms
New or accelerated anginal symptoms were the Dizziness-syncope 10 8 Anorexia-nausea 14 17 Emotional changes 14 20 Ankle edema-ascites 1 7 General malaise 16 17 Miscellaneous 9 16 most frequently occurring symptom, reported by 67% of the IHS (table 3) ; fatigue and weakness were noted by 38%; and dyspnea, by 36%. For the OHS, fatigue and weakness were reported most frequently, 42%, followed by dyspnea, 39%, and chest pain, 35%. With the exception of chest pain, which occurred significantly more frequently in the IHS, the spectrum and incidence of prodromal symptoms in the two subsamples were remarkably similar.
Prodromal Action
It is important to know what a person's response to a prodromal symptom may be before deciding on an appropriate intervention during an acute episode. We categorized the actions patients took to relieve their symptoms into eight types. Their incidence by subsample is shown in table 4. Rest and reduction in normal activities was the most frequently reported activity for the IHS (69%) and the second most frequent activity for the OHS (73%). These figures are consistent with the finding that 68% of the IHS and 59% of the OHS reported that their symptoms were incapacitating and interfered with normal, everyday activities. The OHS most frequently Smoking changes 7 16 I)rinking changes 2 7 Miscellaneous 19 14 (77%) reported that lay consultation or advice and assistance had been a means of coping with symptoms; in retrospect, however, informants may have been unable to distinguish between their knowledge of the subject's illness and his request for advice and assistance. The IHS reported significantly less lay consultation (50%). Utilization of prescription drugs was noted by about one-third of the two subsamples. Patent medications or household remedies were used by small minorities of each group.
Physician Consultation
During the prodromal period, 27% of the IHS and 36% of the OHS consulted a physician (table 4). Table  5 analyzes physician consultation by sex, age, and past history of CHD for both subsamples. Females in both subgroups characteristically sought medical consultation; for the IHS, this finding was significant. Likewise, older individuals (65 years or over) in both subsamples were significantly more likely to have consulted a physician. Table 5 also shows that the likelihood of contacting a physician was significantly related to prior history of CHD. Older females with a past history of CHD in both subsamples were likely to seek medical care during the prodromal period. Table 6 , which presents symptoms by medical consultation for both subsamples, indicates which prodromal symptoms were likely to prompt physician consultation. Those in the IHS who sought medical consultation reported significantly more anginal symptoms than those in the IHS who did not seek medical care; they also tended to report more dyspnea, arm and other pain, and generalized malaise. Interestingly, IHS subjects who did not consult a physician reported significantly more fatigue and weakness (47%) than those who consulted their physicians (17%). Additionally, IHS subjects who consulted a physician reported having prodromal symp- On the other hand, OHS individuals who sought physician consultation characteristically reported significantly more dyspnea and ankle edema and ascites or evidence of congestive failure and generally more anginal symptoms, dizziness and syncope, gastrointestinal distress, and miscellaneous symptoms than did those who did not consult a physician.
Contrasting the two subsamples, IHS patients who consulted physicians reported significantly more chest pain than the OHS who consulted physicians while the latter experienced significantly more weakness and fatigue than the IHS. In general, potential out-hospital death patients presented more dyspnea and evidence of congestive failure, dizziness and syncope, gastrointestinal distress, and miscellaneous symptoms and less general pain and generalized malaise than their IHS counterparts (table 6) .
In response to symptoms (table 7) , those in both subsamples who saw physicians significantly increased their use of prescribed medications while reducing their use of patent medications; increased their use of rest and lay consultation; and reduced their smoking activities. Over-all, the total number of self-treatment activities engaged in was significantly increased when a physician was consulted; of course, this result may be partially explained by the significantly longer median prodromal period for those who consulted physicians.7
In table 8 , the length of time between the last physician consultation and the onset of acute symptoms or death is presented for three groups those patients who had prodromata and consulted a physician, those who experienced prodromata but did not consult a physician, and those who did not experience prodromata. Twenty-three percent of the individuals in the IHS and 22% of the OHS who had prodromata and consulted physicians were evaluated by their physicians within 24 hours prior to the acute onset. Within one week, 77% of the IHS but, significantly, only 56% of the OHS were evaluated; likewise, at 14 days, the difference between the two subsamples was significant. Of those who had prodromata but did not consult a physician, 10% in the OHS were in contact with a physician within seven days while significantly fewer IHS individuals, 6%, had contact during this period.
The data indicate that individuals who did not experience prodromata were more inclined to have recently consulted a physician than individuals who had prodromata but did not seek medical care. Ten percent of the IHS and 20% of the OHS saw a physician within seven days of the acute or fatal episode a significant difference. In terms of median duration since last physician visit, the OHS were significantly more likely to have seen their physicians recently than were the IHS (112 versus 30 median days). Overall, OHS individuals who did not experience prodromata had been in contact more recently with a physician than the same group of IHS individuals.
A second question arises: Why have patients consulted a physician close to their acute episode and during the prodromal period? Visits to a physician were classified by reason as follows: new cardiac complaints, that is, prodromal symptoms; noncardiac complaints; and routine or previously scheduled visits generally, as a follow-up to a previous acute or chronic disease. As the data in table 9 indicate, the two subsamples consulted their physicians for very similar reasons.
Discussion
The reported incidence of prodromal symptoms prior to myocardial infarction or sudden death has ranged from 9.5%`' to 69%;`4 the findings reported here are consistent with the more recent studies which have tended to report higher incidences.2 16 " Clearly, the current use of primary informants in place of hospital records and autopsy protocols has increased the reported incidence of prodromata. Moreover, the similarity in results of the two subsamples in this study effectively argues for the use of secondary informants in studying deceased individuals; and except for prodromal durationwhich in itself may be an artifact of the OHS's age and chronic disease statusthe data from this study do not show a pattern of discernible differences between the two subsamples. At present, there is no knowledge about the general prevalence of cardiac prodromal symptoms at varying levels of risk for an acute coronary episode, but data from one sample of patients, hospitalized for reasons other than heart disease, indicate that it is low.3 In another study, limited use of control groups in studying prodromata suggests that prodromal symptoms do not occur among these groups.4 If, then, the symptoms are exclusively associated with CHD, what subgroups are relevant for further study? First, there are individuals who have prodromal-like symptoms and neither consult a physician nor progress to an acute coronary episode. Some of them may have a clinically unrecognized myocardial infarction. In fact, Margolis et al.15 reported a lower than expected incidence of seeking a physician's advice among patients subsequently shown to have had a clinically unrecognized myocardial infarction. Second, there are patients who experience prodromal-type symptoms, consult a physician, but do not experience an acute coronary episode. How many acute episodes are averted by aggressive treatment with beta blockade,16 anticoagulants, bed rest, or surgical intervention remains unknown, but there may be a substantial number.
Hindsight assists in the interpretation of atypical prodromal symptoms.' Prodromal symptoms tend to be mild, intermittent, and sometimes ambiguous. The transience of the symptoms, because of intervention or natural course, encourages a feeling that the symptom is gone. Symptoms, described by the patients in this study and others3 '`such as chest pain, shortness of breath, and dizziness and faintness, seldom lasted longer than 30 minutes, and usually only 15 minutes or less. Symptoms of weakness and fatigue or generalized malaise were frequently continuous from the outset but were easily explained away by overwork, additional stress, tension, aging, and other situational or environmental factors. As a consequence, the overall response of symptomatic individuals and the medical community in this study and others2' ', 13 to these symptoms was that they were "manageable" or that a period of "wait and see" was appropriate. This attitude prevailed especially for the more chronically ill individuals whose symptoms could sometimes be explained by pre-existent chronic diseases, including CHD. However, the data presented here indicate that Circulation, Volume 52, December 1975 among patients with a high risk of infarction and sudden death, older and more chronically ill patients were significantly more likely to consult a physician during the prodromal phase than younger patients.
In the present study, 27% of the IHS and 36% of the OHS consulted a physician, a finding similar to that reported by others.2 12 Of these patients, those having an established relationship with a physician were more likely to seek his advice. This point raises two relevant issues. First, if higher-risk patients were more likely to seek care, why did only 44% of the older (65-75 years) IHS and 49% of the older OHS, and 33% and 51% of the IHS and OHS with CHD seek care? For the majority of patients who did not seek care, the symptoms may have become routine and not worthy of concern; they had learned to cope with them even when they were incapacitating. Their physicians, when contacted, likewise, may have regarded their symptoms with less alarm and thus followed a nonaggressive therapeutic approach. One might raise the question: Do repeated complaints from chronically ill patients become as routine to their physicians as symptoms do to the patients themselves?
Second, why did two-thirds of the IHS and nearly as many of the OHS who had prodromata fail to seek medical advice? Obviously, symptom variability and mildness were important factors that contributed greatly to this failure. Recent studies of prodromata have recommended the initiation of public educational programs to heighten awareness of symptom significance.2 4 Despite the medical community's apprehensions that intensive educational programs might inundate emergency rooms and physicians' offices with false and unjustified complaints and would encourage public anxiety and symptom denial,'7 these problems have not occurred in two recent community studies that used an extensive multimedia presentation of symptoms and stressed appropriate action. '9' 20 For these two groups of patients, there is a basic need for a clearly delineated prodromal syndrome to which the lay and medical communities can respond effectively. At the present time a distinctive prodromal syndrome cannot be clearly defined because of a lack of adequate comparison studies. However, certain patterns tend to emerge from this and other studies. Classical crescendo angina seems to be clearly related on a retrospective basis to myocardial infarction. It is probably also related to sudden or out-ofhospital death. For this latter group, however, symptoms of pump failure (fatigue, dyspnea) tend to dominate. In addition, these symptoms, as well as more nonspecific ones (arm and other pain, dizziness syncope, general malaise) were persistent over time and frequently incapacitating despite treatment measures. These symptoms and characteristics, in-dividually and in combination, should serve to arouse the suspicions of lay persons as they do physicians.
If any error is made in attempting to educate the public, health educators concur that it should be made in the direction of instilling healthy fear and anxiety.21 Attention might be given again to the concept of coronary reception areas22, 2' as a method of monitoring individuals during the prodromal period. Another program, discussed more fully elsewhere,7 might be modeled after the suicide prevention and poison centers which are currently operative. Possibly premonitory and acute cardiac symptoms could be initially evaluated by telephone. Such a cardiac information center has the potential to relieve the "worried well" and reach the "walking sick"24 if prospective callers are made to realize that their calls will not be viewed by their family and friends or the medical community as a manifestation of "cardiac neurosis."
The data of this study, albeit retrospective, have shown the over-all similarity in prodromal symptoms for hospitalized myocardial infarction and outhospital sudden death patients. To ascertain whether their symptoms are typical of the universe of prodromal-type symptoms, an expanded epidemiological study of the spectrum of individuals with a risk of CHD is needed. Attempts to intervene during the prodromal phase need to be pursued vigorously. There is enough evidence to indicate that two-thirds of those who experience an acute myocardial infarction or fatal arrhythmia have had prior prodromata; they represent a sizeable target population for educational programs aimed at encouraging expedient evaluation of potentially serious cardiac symptoms.
